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Abstract 



PURPOSE:To obtain a human pathyroid hormone related protein (PTHrP) antagonist having 
higher antagonistic activities than those of a well-known PTHrP antagonist. 
CONSTITUTION:This PTHrP antagonist is a polypeptide, having activities in antagonizing 
physiological actions of a humna PTHrP or a polypeptide having the activities of the human 
PTHrP without any human PTHrP activities and containing an amino acid sequence expressed 
by the following formulas [I] to [III]: L e u H 

isAsnLeuDTrpLysSerlleGlnAspLeuArgArgArgPhePheLeuHisHisLeulleAlaGlulleHisThrAla...[l], 
LeuHisAsnLeuD-Phe (4-F)LysSerlleGlnAspLeuArgArgAr gPhePheLeuHisHisLeulleAlaGlu 
HeHisThrAla...[ll] and LeuHisAsnLeuD-TrpLysSerlleGlnAspLeuArgArgArgPhe 
PheLeuHisHisLeulleAlaGlulleHisThr...[lll]. 
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(54) [»RCD«»] PTH r FY>*3~* M8tt«rT*#U PRtWE-tl**b*^>^ftll»»«l 



(57) iwm 

lift] i^PTH r PTy^^ Net 0 t)7 V 
fc hPTHr PJStt«T**i\ thPTHr 

[VI] <^i";ft,;&>TS£;n£T 5 y»EM«r*tf#y^ 

Leu His Asn Leu D-Trp Lys Ser He Gin Asp Leu Arg 
Arg Arg Phe Phe LeuHis His Leu lie Ala Glu He His 
Thr Ala [ I ] 

Leu His Asn Leu D-Phe(4-F) Lys Ser lie Gin Asp Leu 
Arg Arg Arg Phe PheLeu His His Leu lie Ala Glu II 
e His Thr Ala [II] 

Leu His Asn Leu D-Trp Lys Ser He Gin Asp Leu Arg 
Arg Arg Phe Phe LeuHis His Leu He Ala Glu He His 
Thr LI11J 
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[M#*Bl] fchPTHrPgtti#*f, thPT 
Hr PXUfc FPTHr P JSttfr K<0 

snsr 5 /pWEWSr^tf^y^^ k. 

Leu His Asn Leu D-Trp Lys Ser He Gin Asp Leu Arg 
Arg Arg Phe Phe LeuHis His Leu lie Ala Glu lie His 
Thr Ala [ I ] 

[«#Jg2] k hPTHrPM^^f, thPT 
Hr PXtit FPTHr Pftttfe#t*#J^K^ 

ii^ltffif:ftSt^M^tt> Tfe^: [ii] 

Leu His Asn Leu D-Phe(4-F) Lys Ser lie Gin Asp Leu 
Arg Arg Arg Phe PheLeu His His Leu He Ala Glu II 

e His Thr Ala [II] 
[ff*S3] t hPTHrP^Mt^f, thPT 

£a¥ttfe»KttR+*^Sr*ru tis^: [iii]-c* 

Leu His Asn Leu D-Trp Lys Ser He Gin Asp Leu Arg 
Arg Arg Phe Phe LeuHis His Leu He Ala Glu He His 
Thr [III] 

[»**4] _b3E5£ [I] tt^L [IIU^v^H^T 
(0^y^^KSr*«l*»i LtMt^t FPTHr 

p at-r 5*^9^ ft *f&* nio 

[0 0 0 1 ] 

[KSLb<z*JJB#»] *36^tt. PTHrPTy^^ 
^ftWf&ft*^BB"t^o **^r^^Kl B 
[0 0 0 2] 

ft*ft<C 1 b^>^ttW¥3RJIft*^*>' (parathyroid horm 
one, PTH) , #;Vv t'^^D^fc6^\ * 

^(D^irtlX'hte^Z t&mffi£tlX\,^ 0 1 9 8 7$ 
irfcflMoseley b(C <fc "0 B^^'> £ Ajk^^T^ Lfc t h 

*MBi£*U ^ntiB>I^JKlft^^^>'BBi*^ (pa 
rathyroid hormone related protein, PTH r P) tifr 

Bftf^C^PTH r PTfc5; t ttlllfco 
[0 0 0 3] S biC. Suva^^ct PTH r POT ^ 
/KK3&l&tf c DNAfi£EW*S$ii5i:I9 > P 
T H r F 1 4 1 7 ; /' KJ> V Wc^> b^T'feg C c //^ 



d^ofco Suva^te, »P)tlfccDNAJ:9l 
*"CPTHrPS:«»^ PTHfttt«j|4 8 m g/ 



1 (D*a.Sr»BLTV^5o 

[0 0 0 4] Rodan bliRCt FPTHr P<7)N*««I 

hPTHrP (1-3 4) J t^^b) *i\&m^J$L 
L, K#l*iflI*^co^ia«R0Si7/2.8 (r&tfSTx 
-U- ^^>fi&ttO«|^P^B8Ur t: hPTH 

(i-3 4) ^i^tt^or^ftjgLtt^o 

[0 0 0 5] «ft#^*5tt6B^7^v'^^jfiLj£^, ftjft 
[0 0 0 6] rt7)iffi^/Uv"> Ajk3!£Of&S5el!li: L 

^-f^ ift^A^^Ajk^IHWT'fc^PTHrP 

[0 0 0 7] *mJSA«. PTHrPON» 
b n<DT * y P»KM*SP TH r P«tt<*>«3JUC 

0 PTHr P l/t^-C^L'#5^i WttlU « 
ot, PTHrPON*TO^7-3 4f ItDT^y 
$ma?U (BIT. TthPTHrP (7-34) j HPT 
H r P^Ty^^x h t Ufjl-efcSItSrftffit 
#lff L/C 2 - 2 0 7 0 9 9^) . 

[0 0 0 8] 

[»W*s<**LJ: 5 ±fSLfc4#PI¥2- 2 

0 7 0 9 9*^«li|a<fc*JxfcPTH r P7^^ 
Hi. PTHrPftttttSf, PTHrPig^C 
PTH r P U-ty?—\Z.1&€rtZ)^t\Z.& V) PTH r P 
JStttrlftBt-rS. fcU ^^PTHrPry^^ 

h £ 9 try^^ hf£tt^i«io>PTH r pry 

[0 0 0 9] «oT\ ±E43t*POPT 

hhPTHrPT^^ h^*t6w<ttfc5 0 
[0 0 10] 

ft(D&%: s thPTHrP (7-34) *0»i^)7 ^ 

[0011] -Ttett-h. t h PTH r P?£te 

^W^T, t hPTHrPXHt hPTHrP^Mf 

Leu His Asn Leu D-Trp Lys Ser lie Gin Asp Leu Arg 
Arg Arg Phe Phe LeuHis His Leu lie Ala Glu lie His 
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Thr Ala [ I ] 

[0 0 12] **Wtt, t bPTHr P»tt«:>h- 

£t\ t hPTHrPXIit hPTHrPffitett^ 

kss; [ii] -c*sn*T5yRMaw*r*tf#y^^K 

Leu His Asn Leu D-Phe(4-F) Lys Ser lie Gin Asp Leu 
Arg Arg Arg Phe PheLeu His His Leu He Ala Glu II 

e His Thr Ala [II] 
[0 0 13] S6>«21*«Wtt, tfPTHrPiM 

£i\ thPTHrPXIithPTHrPfl&ttfettS 

Leu His Asn Leu D-Trp Lys Ser He Gin Asp Leu Arg 
Arg Arg Phe Phe LeuHis His Leu He Ala Glu He His 
Thr LIIU 

[0 0 14] *P>U*»W»i. [I] [ii 

[0 0 15] Sfctc*38Wtt* ±E*»W^v^TtLd^ 

# K*4'»*»tLt4*t6t hPTHr P 

[0 0 16] J^T, 

[0 0 17] ±K* [ I] fc^L N*tfH«W> 
be«SixTV»5o ±15* [II] +«0D-Phe(4-F)tts 7 

^:SftLtiW^t6 0 *fc, Jt^*, D-T 

(it [III]r*fi^ U V) ©^^^v^JEHNHz 

Hfe*^***?^ ^tPTHrPT^^ 
h^^tSt^t'fc^ ±ia#5£"trS£*L*tf y^< 

[0 0 18] .k&& [ I ] ttV^ [III]T?^Stl6#^ 
■J-^f-KHU thPTHrP£ON*i»i^8-3 4 
*g (5t [III]te8~3 3#@) OT^/8E^^ 

[0019] ^^p^to^ 'j ±Ea [ i ] * 

ti i- s h ici&<n r * / mm n t>m *> o 7t t> -c t £ v \ 

fc hPTHr P603 5#gJ^P£ (* 



3 4t@^Pl) COT * ./p»35SC Lfct<D-C*> 
oTfc«fcV\ 

[0 0 2 0] #jaw<0* y -^r^ Kttft*-fr*x«4*e 

[0021] ±E#*-c*Sti5#y^f KJi, 

2 6fflxti2 7 1H-c£>6cot% m^c7)-<^ 

tf s 7^7^f K/<^^->-X^ixX|±C0^-r^4 3 0^^ 

[0022] jte^i^w^SK* y^ 

^KO-frrilli* #y^:/^K&=-Ki-***S:«K 
-UBB^r+^-n^-^ n ^-/^ k**> jetted r > yiS-r** 

■ «r»*U ^(OS^fc^feiEsKy^^KSrliliR-r 

[0 0 2 3] JilB*«-<^^— l-*5V^T. *«W<^*y 
K«r = — K-T6«*tt, **W<07Sy^<^ KS: 

K>*r«v\ /<y ^ Ko-^ffiREWSritf 
[0 0 2 4] ±E*«W^^ U ^^f K3 - K*«^± 

^-<Oi£T^^^^<7)^y^^ K^- K«*30 s tfcK 
LTV^T'bi:V^7)^ ^SI^trpE^ >-'*?W<n£ oft, ^ 

tm»^x^xi>&\,\ ^p^oT^y 

[0 0 2 5] fflV^bi^'5•<^^-tt. tTL^Wfrtt^i 
itfpUC9, p B R 3 2 2-^^»{&OrtT«Si7)^:Hi^lffi" < 



[0 0 2 7 ] ^^o^;Wv-^A^SWf&0RI!llt, ±E* 
fif, **M<^^y K<Dfl:T*3 x 1 0- 6 ^Kcv^L 

3 x i o- 7 ^/wsa-cfe?), »*eKttiMRffi»xna 

affR^ir*5g^^^y ^^f" htlxl o- 5 M*^ L 1 
x 1 0- 6 M'&tf'b^^tf SCtm^o 

^1 -&Sc^7> 
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[0 0 2 9] 

[0 0 3 0] H*6#J l # 1? K^-frriE 
v'V-fciNflF-tcJ;^ IBS [I] ft^L [III]-?* 

LPC iw*5Jt S«««PIH <t FAB-MS <7)fe*Sr^ 2 

[0 0 3 1 ] 
[1^1] 





Asx Thr Ser 


Glx 


Ala He Leu 


Phe 


Lys 


His 


Arg 




2.03 0.96 0.91 
2 1 1 


2.16 
2 


1.99 2.90 4.14 
2 3 4 


2.02 
2 


0.98 
1 


3.93 
4 


2.98 
3 




2.01 0.93 0.97 
2 1 1 


2.17 
2 


1.99 2.87 4.11 
2 3 4 


2.08 
2 


0.89 
1 


3.89 
4 


2.99 
3 




1.82 1.09 0.93 
2 1 1 


2.09 
2 


1.14 2.88 4.13 
1 3 4 


2.22 
2 


0.88 
1 


4.02 
4 


2.95 
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FAB-MAS 








RT (mln) 










9tttt 
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24.6 




3462 






3461 




II 


22.2 




3328 






3327 




III 


20.1 




3278 






3277 





[0033] mmm2 tfv^y^ hwy^^^ h nmmix^^it^v-<^ wy^^ h« 

^ (£#^$0 tt^r. 7 ;/ h*Kfli*BIII&SR0Sl7/2.8 in vitro 
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fc 0 ROS««fC, |WJlfi<itt»cAM 
PlW#btlt5xlO- 9 M(OPTHrP (1-3 
4) ^a^Ii^f-KSr© 
*tttC#3RLT, itRL^ 0 R0S17/2.8 SrHam's F12 Jg 
*-e2 0R!lS*tt, F 1 2^1t&-caa«&S:«co^:«, 
imfcW! , ^^ PTHrP (1-3 4) 
££DX_, 37°C, lO^^^bUo 
1NHC 1 &miLlt&* JWlia*:**, -h**mjlR ("^ 
■y-ttR) t^cAMP RI A^^ybt'M^ML 
/to aKU-^^K ( I -III)W»"Cin*.fe»A. 

cAMP^ (T^^bStt) rafebix/i^o 

[0 0 3 4] a*«r0i^to 

(7-3 4) Ul£'<. Tf*^U— ^«Stt«>Bi. 
[0 0 3 5] H*£#'J3 jK!)^fK<OT^^^ h 

si* (tflcrttwo 

l»4EE<D*^^^^l 0St^25Opmol©tfP 
THrP (1-34) Srifc^U rtbt IHWfc 1 B ^fc 
19 5 0 0 nmo 1 W||j|fllt**Lfc« CH "C*£ 

jt 0 fiflcf«(7)^jS;»c0«Stt. fcbPTHrP (1- 
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3 4)^10. 4 uM, * [ I ] K* s 2 
0. 8 ^Mtfc^l , 1 0 ^ ^ 2 4 /i 1 &-5-L/z 0 * 
Its *tf&t IT, thPTHrP (1-34) <7)^£± 

*£3 0^tcifift^c>^/Uv^^il^$:Sy^UfCo »*5r 
[E 3 Id^-To 

[0 0 3 6] H2 3&*kWfcJ&**«fc5l^ **W<DzRy-< 
[0 0 3 7] 

[3S^C7)$]J?U *»W^«tO. teto<Di><D&Y) i>»tift 
hhPTHr P7^^ hiStt*:#"*-5*f»*^y 

[Hi ] *:^^^^jffi^Jc07jf y-<^ K(D7f^W 
-^laSf&tfeSr. thPTHrP (7-3 4) 

[Hi 2] bbPTHrP (1-34) t^gL^* 
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